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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent 
phosphorescent material having high brightness and 
afterglow for a long time, capable of being excited with 
visible light, and capable of resisting to outdoor 
employment for a long period. 

SOLUTION: This phosphorescent material is obtained by 
adding Eu as an activator and at least one element 
selected from Ti. Zr. V, Cr, Mn, Fe. Co. Ni. Cu. Zn. Mb, 
Mo, Ta, W. Bi. La, Ce. Pr. Nd. Sm. Gd, Tb. Dy, Ho. Er. Tm. 
Yb and Lu as a coactivator to a compound of the 
formula: MA1407 (M is at least one metal element 
selected from the group consisting of Mg. Ca. Sr and Ba) 
as a matrix material. The phosphorescent material can 
be excited with visible light, has higher luminance than 
commercial products, and exhibits superafterglow. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] MAI 407 The compound (however, at least one or more metallic elements chosen from 
the group which M becomes from Mg, calcium, Sr, and Ba) expressed is used as a parent 
ingredient. It adds, the metallic element which expresses Eu with M as an activator — receiving 

— less than [ more than 0.0001 mol%20mol% ] — as a coactivator further The transition metals 
of Ti. Zr, V, Or. Mn, Fe, Co, nickel. Cu, Zn, Nb, Mo, Ta, W, and Bi, And at least one or more 
elements in the rare earth of La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu the metallic 
element expressed with M — receiving — less than [ more than 0.0001 mol%20mol% ] — the 
phosphorescent materials excited by the light characterized by adding. 

[Claim 2] SrAI 407 the compound expressed — a parent ingredient — carrying out — as an 
activator — Eu — Sr — receiving — less than [ more than 0.0001 mol%20mol% ] — adding — 
further — as a coactivator — Dy — Sr — receiving — less than [ more than 0.0001 mol% 
20mol% ] — phosphorescent materials excited by the light characterized by adding. 
[Claim 3] CaAl 407 the compound expressed — a parent ingredient — carrying out — as an 
activator — Eu — calcium — receiving — less than [ more than 0.0001 mol%20mol% ] — adding 

— further — as a coactivator — at least one or more of Nb and D(ies) — calcium — receivihg - 

— less than [ more than 0.0001 mol%10mol% ] — phosphorescent materials excited by the light 
characterized by adding. 

[Claim 4] MAI 407 The compound (however, at least one or more metallic elements chosen from 
the group which M becomes from Mg, calcium, Sr, and Ba) expressed is used as a parent 
ingredient, the metallic element which expresses Eu with M as an activator — receiving — less 
than [ more than 0.0001 mol%20mol% ], while adding As a coactivator, the transition metals of Ti, 
Zr, V, Or, Mn, Fe, Co, nickel, Cu, Zn, Nb, Mo, Ta, W, and Bi. And at least one or more elements in 
the rare earth of La. Ce. Pr. Nd, Sm, Gd, Tb. Dy. Ho, Er, Tm. Yb, and Lu the metallic element 
expressed with M — receiving — less than [ more than 0.0001 mol%20mol% ] — the manufacture 
approach of the phosphorescent materials excited by the light characterized by calcinating at 
800-1700 degrees C in reducing atmosphere after adding and mixing. 
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DETAILED DESCRIPTION 

[Detailed Description of the bnvention] 
[0001] 

[Reld of the invention] This invention is CKcKed by the iiiht and relates to the new 
phosphorescent materiab which have the afterflow nature and the high bri^tness of long 
duration extremely, and its manu^cture approach. 
[0002] 

[Description of the Prior Art] Conventionally. «s phosphorescent materisls. CaS:8i end sulfide 
fluorescent substances, such as ZnS:Cu. are knowm well. However, these sulfide fluorescent 
substsrtces are chemically unstable, there are many troubles in respect of L such as being 
inferior also to lightfistnosa. ] practical use. and use on the outdoors is difficult, then. SrAI 203 : 
Eu. Dy. and Sr4 aluminum 1 4025: — Eu. Dy. or CaAl 203 : Oxide phosphorescent materiab. such 
as Eu and Nd. were deveiopad and it has been greatly improved to chemical stability or 
lightfastness. However, these phosphorescent materials have the need of being excited by the 
ultraviolet rays of high energy, and have the problem of being hard to be excited, in the light 
which occupies many of sunlight. Moreover, in order to expand the usa field of phosphorescent 
materials, the present condition is the afterglow nature of the further long duration, and that high 
bri^itnesa ia caDed ff>r. 
[0003] 

[Problem(s} to be Solved by the Invention] Compared with commercial oxide system 
phosphorescent materials, this invention has the afterglow nature and the high bri^tness of long 
duration far. and it is possible to make it excite by the low light of energy moreover, and it aims 
at offiar of the outstanding phosphorescent materiala which have the lightfastness which can be 
equal also to use on the outdoors over a long period of time, and its mamAotire approacK 
[0004] 

[Means for Solving the Problem] The phosphorescent materials of this invention for solving the 
above-merttioned technical problem MAI 407 The compound (however, at least one or more 
metallic elements chosen from the group which M becomes from Mg, calcium. Sr. and Ba) 
expressed is used as a parent ingredient As an activator It adds, the metallic element which 
expresses Eu with M — receiving — leas than [ more than 0.0001 mol%20mol% ] — more — 
desirable — less than [ IOmol% ] — as a coactivator further The transition metals of Ti. Zr, V, 
Cr. Mn, Fe, Co. nickel. Cu. Zn. Nb. Mo. Ta. W. and Bi, and the metsiric -element which expresses at 
least one or more elements in the rare earth of La, Ce. Pr. Nd. Sm. Gd. Tb. Dy. Ho. Er, Tm, Yb, 
and Lu with M — receiving — less than [ more than 0.000 lmol%20mol% ] — it is characterized 
by adding. 

[DOGS] the above— mentioned phosphorescent materials — SrAI 407 the case where use the 
compound expressed as a parent ingredient and Eu is added as an activator — as a coactivator 

— Dy — suitable — this case — Eu as an activator — less than [ more than 0.01mol%tmol% ] - 

- adcfing — Dy of a coactivator — less than [ more than O.OImoKlmon ] — adding is more 
suitable, moreover. CaAl 407 the case where use the compound expressed as a parent 
ingretfient and Eu is added as an activator — as a coactivator — Nb or Dy — suitable — this 
case Eu as an activator — - less than [ more than 0.01 moKlmoK } — addng — Nb or Dy of a 



JP.2000-144129.A [DETAILED OESCRIPTION] 



2/3 •; 



coactivotor — loss than [ more than O.OtmotMmolS ] — adding is suitable for a twist. 
[0006] Furthermore, the manufacture approach of the phosphorescent materials of this invention 
MAI 407 tho metallic element which uses the compound expressed as i parent ingredient and 
eipresses Eu with M as in activator — receiving — less than ( more than 0.0001 mon20mo{% ]. 
while adding As a coactivator. tho transition metals of Ti. Zr. V. Cr. Mn. Fe. Co. nickel. Cu, Zn. 
Nb. Mo. Tb. W, and Bi. And at least one or more elements in tho rare earth of La, Ce. Pr. Nd, Sm, 
Gd. Tb. Dy. Ho. Er. Tm. Yb. and Lu the metallic element expressed with M — receiving — less 
than [ more than 0.000 1mol\20mol% ] — after adding and mixing, it is characterized by 
calcinattng at 800-1700 degrees C in reducing atmosphere. 

[0007] It sets to the above-mentioned manufacture approach, and is SrAI 407. When using the 
compound expressed as a parent ingredient, adding Eu as an activator and adding Dy as a 
coactivator. the approach of calcinating at 1300 degrees C in reducing atmosphere CArt-5%H2. 1 
t/min) for 4 hours is suitable. Moreover. CaAl 407 When using the convomd expressed as a 
parent ingredient adding Eu as an activator and adding Nb or Oy as a coactivator. tho ^iprosch 
of calcinatmg at 1300 degrees C in reducing atmosphere (An>5KH2. 1 l/min) for 4 hours is 
suitable. 

[0008] According to the phosphorescent materials and its manufacture approach of such this 
invention, compared with commercial oxide system phosphorescent materials, it has prokmged 
afterglow nature and prolonged high brightness far, and it is possible to make it excite by the 
light moreover, and the outstancfing phosphorescent materials which have the lightfastness wWch 
can be equal also to use on the outdoors over a long period of time can be obtained. 
[0009] 

[Embo<£ment of the Invention] Although the phosphorescent materials of this invention add and 
constitute an activator and a coactivator into a parent ingredient a parent ingredient is MAI 407. 
It chooses from from among the ingredents which consist of a compound (however, at least one 
or more metallic elements chosen from the gniup which M becomes from Mg. calcium, Sr. and 
Ba} expressed. Although it turns out that the afterglow nature and the brightness at the time of 
using them are high compared with other matter, it is SrAI 407 also among them. Or CaAl 407 It 
is especially suitable. 

[0010] Moreover, if an activator and a coactivator are added into the above-mentioned parent 
ingre<fient afterglow nature and brightness can be raised by leaps and bounds. In order to dope 
an activator and i coactivator. after often mixing the ingredient used as an activator and a 
coactivator with a parent ingredient in the form of an oxide or a carbonate, acetate, and a 
nitrate, it is attained by calcinating more than for 30 minutes at a 80(h-l700-degree C elevated 
temperature in reducing atmosphere, moreover, flux, such as a boric acid or boron oxide. — less 
than [ more than 0.1mol%2(^oK ] — afterglow nature and brightness can be raised by adding. 
[001 1] As an ingretfient used as a coactivator, using Eu as an ingredient used as an activator 
-Hie transition meUls of Ti. Zr, V. Cr. Mn. Fe. Co. nickel. Cu Zn. Nb. Mo. Ta, W. and Bi. And 
although one kind or the element beyond it of the rare earth of La. Ce. Pr. Nd, Sm. Gd. Tb, Dy, 
Ho. Er, Tm, Yb. and Lu can be used, tho optimal coactivstor changes with presentations of a 
parent ingredient For example, a parent ingeifi e n t is SrAI 407. : When it is Eu. Oy is efFoctive as 
a coactivator, and it is CaAl 407. : bi bwng Eu. Nd or Oy is suitable. 

[0012] The addition of the inpedtent used as an activator and a eoacstivator can be chosen in 
[ 0.0001-20 mol ] % to the metaSio element expressed with M. In not iWIng it to 0.0001-moA. 
afterglow' nature and brightneaa are inadaquata, and on the other hand, if it becomes more than 
20kiiol%, it becomes impossible to maintain the crystal stnicrture of a parertt ingredient afterglow 
nature and brightness fall, and it is not suitable for practical use. 

[0013] In addtion. it sets to this invention and is MAI 407. In the parent ingredient expressed 
Even if the metalGc dements eiiuivalent to M are which at least one or more metallic elements 
choaan from Mg. caickim. Sr. and Ba. aa an activator Eu as a coactivator At least one or more 
elements in said various kinds of transition metals and various kinda of rare earth can be choaan 
as arbitratioa and it can add. Or as a coactivator. among said various lunds of transition metals 
and/or various kinds of rare earth, at least one or more elemonts within the limits limited to 
arbitration can be chosen as arbitrstian. and it can add. 
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[0014] 

[Example] The example of this invention is shown bek>w. The powder sample was prepared in 
order to investigate the afterglow nature of the phosphorescent materials concerning this 
invention and brightness, and an excitation spectrum. A sample offering powder sample ia SrAI 
407 which is a parent ingre<fient After 8d(£ng 0.7-mol% of Eu used as an activator, and 0.3-mol* 
of Oy used as a coactivator and calcinating it at 1300 de^ees C among reducing atmosphere 
(Ar*-H2, 5%) for 4 hours, it grinds and considers as phosphorescent-materials powder. 
[0015] The above-mentioned excitation spectrum and above-mentioned emission spectrum of a 
powder sample are shown in drawing 1 . The peak wavelength of drawing to an excitation 
spectrum is 427nm. and being excited by the light is clear. This SrAI 204 : The result of having 
measured the afterglow nature of Eu and Oy fluorescent substarwe as compared with the 
afterglow nature of the akiminate compound phosphorescent materials (Nemoto [& Co., Ltd. ] 
make: name^f-article N noctihjcence (RUMINOBA)) of a commercial item is shown in drawir>g 
2 . Measurement of the decay characteristic irradiates ultraviolet rays (wavelength: 385nm) for 
10 minutes st I.OOg of fluorescent substance powder, and measures afterglow after that using a 
photo multipiier. SrAI 407 which is o sample offering powder sample so that clearly from drawin g 
2 : The brightness of Eu and Dy fkjorescent st^stance is higK and the attenuation is also looser 
than a commercial item. 

[0016] Furthermore, this SrAI 407 : The result of having irrvestigsted the thermokjminescence 
property (glow curve) from the room temperature at the time of carrying out the kjminous 
stimulus of Eu and the Dy fluorescent substance to 250 degrees C is shown in dr aw ing 3 . The 
thermokjminescence of this fluorescent substarwe has a peak (85 degrees C and 166 degrees 
C). there are more amounts of luminescence than the phosphorescent materials of a commerdal 
item, and this drawing shows that a peak is also in an elevated'temperature side. From this to 
SrAI 407 : It is thought that it had high brightness, the deep trapping level enlarged the time 
constant of afterglow, and Eu and Dy fluorescent substance have contributed it to 
phosphorescent [ covering long duration ]. 
[0017] 

[Effect of the Invention] According to tNs invention, ss explained in full detaP above, it is excited 
by the fight and brightness is high and the new phosphorescent materials which show super* 
afterglow nature, and its manufacture approach can be acquired. Moreover, when brightness 
increased, the large application of the possMity of use as a completely new enutter etc. is 
expectable. 



[Translation done.] 



httpy/www4.ipdlj>cipi.gojp/cgi-tMn/tr8n,web.cgi.qiie 



2005/1 1/1 1 



JP.2C0O- 1 44 1 29.A CDESCRIPTION OF DRAWINGS) 1/ 1 :? 

« .1 

' ' • NOTlCfeS ♦ 

JPO and NCtPI art not resoonsiblc for »iy 
(tasuvs eauaail by ttm ui* of this translation. 

I.This document hai beon translated by computer. So the trsndetion may not reflect the ori|inai 
precisely. 

Z**** shows the word wMch can not be translated. 
3.ln the <fr«winES. any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It ts tho graph which shows the excitation spectrum and emission spectrum of the 
sample (SrAi4 07 : Eu. Dy) concerning this invention. 

[Drawin g 2] It is tho graph which shows the decay characteristic of the sample {SrAJ4 07 : Eu. 

Dy) corweming this invention, and commercial item phosphorescent matenats. 

[Qrawtnt 3l It is the graph which shows the thermohiminescence property (glow curve) of a 

sample (SrAI4 07 : Eu, Dy) and commercial item phosphorescent materials concerning this 

invention. 
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